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Abstract 1In this study, structural optimization of borneol was carried out to improve their solubility and
promote their further application in stroke therapy. BP-3, a prodrug of borneol, was designed and synthesized
based on the principle of phosphate modification. The solubility of BP-3 was determined by evaporative light
scattering detector (ELSD), and the degree and speed of drug release were tested in mouse plasma, and the
neuroprotective effect of BP-3 was evaluated in mouse model of transient middle cerebral artery occlusion
(tMCAQ). According to the results, BP-3 was completely soluble in saline at 20 mg/mL; in mouse plasma,
approximately 40% of the borneol were released within 2 h; in the tMCAO mouse model, TTC staining showed
that BP-3 was effective in reducing the infarct area; Nissl staining showed that BP-3 ameliorated the neuronal
injury; the grip and grasping strength tests elucidated that BP-3 reduced the damage of sports ability caused by
injury; and the rotating rod test proved that BP-3 could promote the recovery of motor ability in mice. BP-3 has
good water solubility, suitable drug release rate and excellent neuroprotective effects, and has broad prospects for
drug development.
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Figure 1 Chemical structure of BP-3
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Figure 2 Synthetic route of compound BP-3
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Figure 3 Percentages of borneol released from BP-3 into mouse

plasma (X+ s, n=23)
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Figure 4 Continuous administration of ice phosphate in the mice
model of transient middle cerebral artery occlusion tMCAO) (X+ s, n =
6-10)

A: Schematic diagram of BP-3 administration in the tMCAO/R mouse
model; B: Representative map of brain TTC staining in mice; C:
Statistical analysis of brain infarct areas in mice

*P < 0.05 vs vehicle group
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Vehicle

BP-3

Figure 5 BP-3 reversed the loss of Nissl bodies in the mice model of
tMCAO(Nissl staining)

A: 10xplain optical imaging image of the striatal region on the left,
magnified on the right; B: 10xplain optical imaging image of the

cortical region on the left, magnified on the right

3.4 BP-3 % & tMCAO A /) K e9iE sy fk

i 6 Fros, 22/ AU, (R F AR T
WA S S TA] TR SR e S v, FE G A rh e A=
Ji o /N BRPSE B B TR B T R, ot Ok A2 B ) S
/INERTE B 1 1 452 B I (] 8 T O, VIR T AR AH L3S
A EZES . M BP-3 THl)5 &, /N5 B B[]
I/ DR AR AR 20 B[RRI H Bt 5 52 ] 7
FE, /DN BUFE B L 45 B IoF ) i T 4 K, AR 7R 24
AHLE, TR 2 BP-3 2525 THlst 4 KA W& 2%, 15
AL S 2

TEALGE R R INE b, vk HAT IF 25 RN | T 4K
AR A Dk, nT LAY R PR T G2 i, T gk
PRSP | SR | 2 rP AR 2 K
EENARES L Ui N R ot LRI A - N i

A 0r B s C o6, D 400
== Sham
2.0 -= Vehicle
o0 90 ' o » 300 —— BP-3
5 Z1s : E #
: E . 2 —
2 60 = 2 5200
17} o -
= 10 e g
5 S E ook
30 0.5 100 sk
sedok ko skskok
0 0 0 1 1 1 1 1
S Y S Y 0 1 2 3 4 5
> S > 9
F & & F§& ¢ 1d

Figure 6 BP-3 improved the motor ability of the mice model of tMCAO (X+ s, n = 6-10)

A: Statistical analysis of grip strength ; B: Statistical analysis of residence time of mice on the swivel bar; C: Statistical analysis of grip strength test of

mice; D: Statistical analysis of residence time of mice on the swivel bar

*P<0.05 vs sham group; *P<0.05, **P<0.001, ***P<0.001 vs vehicle group
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